We present high cadence multi-frequency radio observations of the long Gamma-Ray Burst (GRB) 190829A, which was detected at photon energies above 100 GeV by the High Energy Stereoscopic System (H.E.S.S.). Observations with the Meer Karoo Array Telescope (MeerKAT, 1.3 GHz), and Arcminute Microkelvin Imager -Large Array (AMI-LA, 15.5 GHz) began one day post-burst and lasted nearly 200 days. We used complementary data from Swift X-Ray Telescope (XRT), which ran to 100 days post-burst. We detected a likely forward shock component with both MeerKAT and XRT up to over 100 days post-burst. Conversely, the AMI-LA light curve appears to be dominated by reverse shock emission until around 70 days post-burst when the afterglow flux drops below the level of the host galaxy. We also present previously unpublished observations of the other H.E.S.S.-detected GRB, GRB 180720B from AMI-LA, which shows likely forward shock emission that fades in less than 10 days. We present a comparison between the radio emission from the three GRBs with detected very high energy (VHE) gamma-ray emission and a sensitivity-limited radio afterglow sample. GRB 190829A has the lowest isotropic radio luminosity of any GRB in our sample, but the distribution of luminosities is otherwise consistent, as expected, with the VHE GRBs being drawn from the same parent distribution as the other radiodetected long GRBs.
duced during the collapse of massive stars (Woosley 1993) and last longer than 2 seconds.
The prompt gamma-ray emission is followed by a broadband afterglow, visible from high energy gamma-rays to radio wavelengths, which, in some cases, lasts for years (e.g. Frail et al. 2000; van der Horst et al. 2008) . The prompt gamma-ray emission and subsequent afterglow are interpreted in the context of theâȂŸfireball modelâȂŹ (Rees & Meszaros 1992 ). In the model, a relativistic blast wave propagates outwards into the circumburst medium. Initially, the outflow is highly relativistic (Γ 0 > 100) and the prompt GRB emission is produced via processes internal to the jet (see van Paradijs et al. 2000 , for a review). As the material in the jet interacts with the ambient medium, an external shock is produced which is observed as the afterglow. The afterglow emission originates from synchrotron cooling of an accelerated electron population with a power law distribution N(E)dE ∝ E −p dE, where p is typically between 2 and 3, and producing synchrotron emission. Such emission results in a broadband spectrum with three characteristic frequencies: the self-absorption frequency (ν S A ); the minimum electron frequency (ν M ), and the cooling frequency (ν C ). All three frequencies evolve with time.
The afterglow has two main components. The forward shock (FS) is produced as the jet propagates out into the circumburst medium of some density profile usually modelled as ρ ∝ r −k . There are two most common forms of k : k = 0 for a uniform environment, e.g. the interstellar medium (ISM) or k = 2 for a wind density profile (Sari et al. 1998; Chevalier & Li 1999) . The evolution of the FS component is dependent on the density of the environment surrounding the GRB, the energy of the GRB and the fraction of the shock energy that goes into the electrons and the magnetic fields.
In some events, emission from a second component, which corresponds to the reverse shock (RS), is observed. The reverse shock propagates back towards the newly formed compact object through the ejected material (Sari & Piran 1999) . The synchrotron emission from the reverse shock generally appears as a declining component which dominates at early times at optical through to radio wavelengths, but usually fades on the timescale of days as the FS becomes dominant (Laskar et al. 2013) . The evolution of the RS is dependent on the depth of material behind the FSâȂŞ either a thick or thin shell. The evolution of both the thick, where the RS becomes relativistic as it crosses the shell, and thin shell, where it remains Newtonian, varies with the surrounding density profile (e.g. van der Horst et al. 2014 ). In the case of the thin shell, the evolution is also dependent on whether the jet undergoes radiative or adiabatic expansion (Meszaros & Rees 1993) .
In some cases, the picture is not so simple: the presence of scintillation and possible 'refreshed' shocks adds difficulty in discerning the overall picture (Alexander et al. 2019; Granot et al. 2003) . Scintillation occurs when emission from a compact source passes through the ISM of the Milky Way.
The light curve appears to have short term, frequency dependent variations (Goodman 1997) . Refreshed shocks manifest as flux excesses that deviate from the fireball model. With sufficiently early radio follow up, and wide frequency coverage, it is possible to detect both the reverse and forward shock emission and distinguish clearly between the two (e.g. Anderson et al. 2014; Laskar et al. 2019 ).
The Fermi Large Area Telescope (LAT) has previously detected photons to energies greater than 30 GeV from GRBs such as GRB 130427A (Ajello et al. 2019) . However, despite intensive follow up campaigns, no VHE (Very High Energy, E>100GeV) emission has been detected from any GRB by any ground based Atmospheric Cherenkov Telescopes until recently (e.g. H. E. S. S. Collaboration et al. 2014) . Then, in the past two years, three GRBs (GRB 180720B, 190114C and 190829A) have been detected with VHE counterparts (MAGIC Collaboration et al. 2019a; Fraija et al. 2019a; de Naurois 2019) . All three sources are at relatively low redshifts: 0.654, 0.425 and 0.0785, respectively (Vreeswijk et al. 2018; Valeev et al. 2019; Selsing et al. 2019) , which may explain why such high energy emission was observed.
In this paper, we report on observations of two of the three VHE GRBs. In section 2.1, we present an extensive radio follow-up campaign of GRB 190829A, with complementary Neil Gehrels Swift Observatory (Swift) X-ray Telescope (XRT) data. We discuss these observations in the context of the fireball model in section 2.3. In section 3, we present previously unpublished observations of GRB 180720B. Finally we compare the observations published here with those of GRB 190114C from ; MAGIC Collaboration et al. (2019b) , and the AMI-LA GRB radio afterglow catalogue in section 4 (Anderson et al. 2018; Bright et al. 2019) . 
Observations
GRB 190829A was first reported by the Fermi Gammaray Burst Monitor (GBM) at 19:55:53 UT (T 0 , Fermi GBM Team 2019) and shortly thereafter by the Swift Burst Alert Telescope (BAT) on 29 th August 2019 (Dichiara et al. 2019) and followed by XRT. Four hours post-detection, the High Energy Stereoscopic System (H.E.S.S.) started observing the position of the GRB. VHE emission was detected at around 20σ significance (de Naurois 2019). Spectroscopic measurements with the Gran Telescopio Canarias showed the host galaxy to be 10" from the GRB's XRT localised position and placed the host at z = 0.079±0.005, making it one of the closest GRBs detected so far (Valeev et al. 2019 ).
MeerKAT
GRB 190829A was observed with the Meer Karoo Array Telescope (MeerKAT) for ten epochs, the first starting 2.38 days post-burst, and varying between 30 and 90 minutes in duration. The observations were carried out at a central frequency of 1.28 GHz and bandwidth of 856 MHz. We used scans ranging from 10 to 20 minutes on the target. The phase calibrator used in each of the observations was J0240-2309, which was observed for 2 minutes per cycle. The primary calibrator used was J0408-6565, which was observed at the start of each observation for 5 minutes. The data reduction was performed using casa (McMullin et al. 2007 ). We performed flagging of radio frequency interference (RFI), where the first and last 150 channels of the band were removed.
Further flagging was performed using the auto-flagging algorithms rflag and tfcrop. The calibration was performed, using the flux density of the primary calibrator. We then solved for the phase-only and antenna-based delay corrections on the primary calibrator. The bandpass corrections for the primary were then applied. We solved for the complex gains on the primary and secondary, and proceeded to scale the gain corrections from the primary to the secondary and target source. Finally, we performed imaging using wsclean (Offringa et al. 2014) . A full list of observations and results are given in Table 1 . The flux uncertainties include statistical uncertainties and a 10 % calibration error. Figure 1 shows a point source at the phase centre of the MeerKAT image, the GRB labelled 'a', with a second source 10" away, in black contours. The second source is identified as the host galaxy reported in Heintz et al. (2019) , a 2MASS source: SDSS J025810.28-085719.2. No counterpart is found in the NRAO VLA Sky Survey (NVSS) catalogue. NVSS has a flux limit of 1 mJy at 1.3 GHz, a factor of 4 fainter than the second source detected in the MeerKAT observation. The 2MASS source is labelled 'b' in Figure 1 .
Arcminute Microkelvin Imager -Large Array
The Swift-BAT detection of GRB 190829A triggered observations with the Arcminute Microkelvin Imager -Large Array (AMI-LA) as part of a GRB follow up program: ALARRM (AMI-LA Rapid Response Mode, Staley et al. 2013; Anderson et al. 2018) .
Observations with AMI-LA commenced 1.33 days postburst. The observation lasted three hours, using seven out of eight antennas. The data were reduced using a custom pipeline reduce dc (Perrott et al. 2013) . The data were flagged for RFI and calibrated using 3C286 and J0301+0118 as the bandpass and phase calibrators, respectively. Cleaning was performed in CASA interactively using the task clean (McMullin et al. 2007 ).
The first observation showed a 4 mJy/beam point source at the phase centre, its coordinates consistent with those from XRT.
The initial detection triggered a long term monitoring campaign, with daily observations until 41 days postburst before moving to bi-weekly observations. Observations ceased 143 days post-burst. A full list of the observations is given in Table 2 . The flux uncertainties include statistical and a 5 % calibration error. The background colour map in Figure 1 shows a concatenation of 5 AMI-LA data sets. The AMI-LA beam was 95" by 26", the elongation due to the low declination of the source with respect AMI-LA's observing range.
Swift-XRT
Swift-XRT started observing the field of GRB 190829A 110s after the initial trigger (Gehrels et al. 2004; Evans et al. 2019) . XRT observed in the band 0.3-10 keV, until 115 days after the burst. The data used in this work were collected in photon counting mode after 4000s and extracted using the Swift Burst Analyser (Evans et al. 2007 (Evans et al. , 2009 ). MeerKAT image (contours) is from a concatenated measurement set of all 10 observations. The contours are at 3, 6, 9, 12, and 15σ, with an image rms noise of 8µJy/beam. The bright object at the phase centre labelled 'a' is the GRB and the second source seen to the north-west labelled 'b' is the host galaxy. The AMI-LA (pixel) map is made from a concatenation of 5 separate observations and has a rms noise of ∼50µJy/beam. In the AMI-LA observations, we do not resolve the GRB from the host galaxy (due to much shorter baselines, despite the higher frequency). This is an important factor to consider when examining the AMI-LA light curve which shows a plateau component that we believe originates from the host galaxy.
Results
The results of the observations described above are shown in Figures 2 and 3 with the fluxes reported in Tables 1 and 2. We model the data with power law components of the form F ν ∝ t α ν β , where t is the time elapsed since the burst, ν refers to the central frequency of the observing band and α and β are the power law indices. Subscripts refer to the frequency or energy band.
All fits to the data were performed using emcee (Foreman-Mackey et al. 2013), a MCMC (Monte Carlo Markov Chain) sampler. We used 700 independent walkers, burned the first 5000 of 10000 steps, which resulted in 3,500,000 samples. Non-informative priors were used for all parameters. We quote the best fit as the 50 th percentile of the samples in the marginalised distributions with the 16 th and 84 th percentiles quoted as the lower and upper uncertainties.
Radio
The 1.3 GHz MeerKAT data (the blue squares in Figure 2) show a rise until a maximum at around day 15 when the light curve turns over into a decay that continues for the rest of the observations. We fit the data using a smoothly Fitted to the data, from 0.1 days, is a power law where F ∝ t α X and α X = −1.19 ± 0.01.
broken power law equation:
The free parameters in the emcee code were A, t b , α 1 , α 2 and B; where A is the amplitude, t b is the break time, α 1 and α 2 are the exponents of the two power laws, and B is a constant offset. The factor of 5 is a fixed smoothness parameter.
For the MeerKAT data set, B was set to zero. We used priors of: 500 < A (µJy/beam) < 3500, 0 < α 1 < 3, -3 < α 2 < 0, and 10 < t b (days) < 30. The results for the 1.3 GHz fit are shown in Table 3 with the corner plot in Appendix A1.
The AMI-LA data (grey circles in Figure 2 ) are best described by two decaying power laws with a break around day 12 followed by a plateau component after 70 days. The plateau component, most likely, can be attributed to the host galaxy because of the second component seen in the MeerKAT field within the AMI-LA beam in Figure 1 . The galaxy component has an 1.0-1.5 GHz in-band spectral index of β 1.0−1.5 = 0.5 ± 0.7. Extrapolating to 15.5 GHz, the flux density of the source would be 10 −(3.6±1.6) Jy/beam. The flattening of the light curve seen from around day 70 has a flux level within the uncertainties of the predicted host galaxy flux at 15.5 GHz.
The AMI-LA light curve shows day-to-day variability which increases in amplitude in the plateau section of the light curve with fractional variability ∼ 15%. We cannot attribute the variability to scintillation because it is not seen in the earliest epochs. If due to scintillation, we would observe flux variation at the earliest times when the jet is most compact. The variability could be due to a combination of telescope pointing error, intrinsic variability and seeing. Equation 1 was fit to the data, with flat priors of:
days) < 20 and 0 < B (µJy/beam) < 500. A list of fluxes are given in Table 2 and the results of the fits are given in Table 3 with the associated corner plot given in Appendix A2.
X-Rays
The full XRT light curve is given in Figure 3 . The early time Swift-XRT data are highly variable due to the prompt emission that originates from the GRB itself and not the afterglow. After this initial phase, there is a decaying flux component from ∼10 -1 days. This component can be described by a single power law: F ∝ t α X , where α X = −1.19 ± 0.01.
We also examine the spectral properties of the XRT data. The late time-averaged spectrum (after 4400s), from the Swift Burst Analyser 1 is characterised by a photon index of Γ = 2.10 ± 0.09, corresponding to a spectral index of β 0.2−10keV = −1.01 ± 0.09 (Evans et al. 2010 ).
Interpretation
Here we present the results of our observations in the context of the fireball model in which a shock propagating forward into the surrounding medium accelerates electrons producing a time-evolving synchrotron spectrum.
X-Rays: Forward Shock
The late-time Swift-XRT light curve shows a single power law decline with no breaks, indicating that no break frequency passes through the observing band. If ν C passed through the band we would expect to see the slope of the light curve steepen. The data can be described by a power law in the form of F ∝ t −1.19±0.01 , and is steep enough in time to be above the cooling break of a FS component giving p = 2.25 ± 0.02 (where p, is the power law exponent from the electron energy distribution), independent of the GRB's surrounding density profile (Granot & Sari 2002) . The latetime-averaged spectrum also shows that the observed emission originates above the cooling break. A photon index of 1 https://www.swift.ac.uk/xrt spectra/00922968/ Γ = 2.10 ± 0.09 equates to a spectral index of α = −1.10 ± 0.09 and for the X-ray regime above the cooling break we get p = 2.2 ± 0.2.
Radio: Forward Shock
The 1.3 GHz MeerKAT observations also fit with the FS model. The rise in flux up to day ∼15 is consistent, within errors, with emission above ν S A and below ν M as the FS propagates through a homogeneous environment. The model, from e.g. Granot & Sari (2002) , gives F ∝ t 0.4 for this frequency range, which is in agreement with our fitted value of 0.5±0.1. The turnover at 15 days at 1.3 GHz corresponds to the peak frequency (ν M ) passing through the observing band.
The decay component follows F ∝ t −0.71 +0.08 −0.09 . Using the scaling for a homogeneous medium, where the exponent is equal to 3(1−p) 4 , results in p = 2.1±0.3, a result consistent with that from the XRT light curve and time averaged spectra.
There is a difference of 0.3 ± 0.1 between the exponents of the XRT and post-break MeerKAT light curves, with the MeerKAT one being the shallower of the two. Such a difference indicates that ν C could be between the two observing bands. The theoretical difference in the temporal power law decay exponent caused by ν C moving between the bands is ∆α = 0.25. This is fully consistent with the results seen in the MeerKAT and XRT data, indicating that 1.3 GHz ≤ ν C ≤ 0.2 keV.
The AMI-LA data set is inconsistent with the FS model. On top of the host galaxy emission, the early decay follows F ∝ t −0.59±0.03 . If the emission originates from the optically thin part (i.e. above ν M ) of the FS, the light curve would give p = 1.80±0.09 . The early 15.5 GHz decay is too shallow to be consistent with the MeerKAT and XRT light curve slopes. Furthermore, if the MeerKAT and AMI-LA light curves are both from the FS, we would expect to see a break in the AMI-LA data at an earlier time as a result of ν M passing through the band. We can use the break time at 1.3 GHz to calculate the expected break time at 15.5 GHz. The frequency ν M evolves as t − 3 2 independent of the structure of the surrounding environment; working backwards one expects to see a break at about ∼2 days in the AMI-LA light curve. No such break is observed; further evidence that the early AMI-LA light curve is inconsistent with the FS model.
The AMI post-break decay, if due to optically thin emission (i.e. ν M ≤ 15.5 GHz ≤ ν C ), with an exponent of −1.71 +0.08 −0.09 gives p = 3.3 ± 0.2, for a homogeneous medium, a value which is inconsistent with that from the X-ray light curve. The slope of the light curve is too steep to originate from a FS component. 
Radio: Forward and Reverse Shock
The AMI light curve can be explained when we include an additional component in our model: a RS. We consider both the thick and thin shell regimes; the pre-break emission in the AMI light curve is the most similar to the RS where ν S A ≤ 15.5 GHz ≤ ν M ,ν C . In the thick shell regime, for k = 0 the power law exponent of the slope would be -0.47 and for k = 2, it would be -0.5. In the thin shell regime, the expected slope is around -0.46 (van der Horst et al. 2014 ). These are all shallower than, but close to, the fitted result of 0.59 ± 0.3. Post-break, the slope falls at a rate consistent with optically thin synchrotron (ν S A ≤ ν M ≤ 15.5 GHz ≤ ν C ) from the RS, for a homogeneous environment and p = 2.5 ± 0.1 in a thick shell regime. The decay is too steep to be physically representative in the thin shell regime.
We can check if the FS contributes significantly to the AMI-LA light curve. Using a spectral index of −0.75 ± 0.03, derived from the MeerKAT optically thin data, we extrapolate the 1.3 GHz light curve to 15.5 GHz. Using the 1.3 GHz data points and table 1 from van der Horst et al. (2014), we produced a theoretical FS light curve at 15.5 GHz. The simulated light curve is shown in the upper panel of Figure  4 along side the original AMI data set with their respective fits and shaded 68% confidence level uncertainty regions. At all times the FS shock emission at 15.5 GHz is fainter than the flux values we measure. Past 30 days, the simulated FS component becomes comparable to the AMI light curve but this is also where emission from the host galaxy begins to dominate.
Similarly, we can check if the RS component detected at 15.5 GHz contributes significantly to the 1.3 GHz MeerKAT light curve. As such, we extrapolate our early time AMI data points, using a spectral slope of F ∝ ν 1 3 (we assume both 1.3 and 15.5 GHz are between ν S A and ν M ), and plot the predicted RS light curve at 1.3 GHz in the lower panel of Figure 4 . Except for the first data point, where the theoretical 1.3 GHz RS dominates over the FS, it is clear that the FS is the main emission component in the MeerKAT data set. This early emission at 1.3 GHz could be suppressed by synchrotron self-absorption of RS emission by the FS.
In summary, we interpret our radio and X-ray observations of GRB 190829A as a combination of two shocks: MeerKAT and XRT light curves show forward shock emission and the AMI-LA light curve shows a reverse shock component fading until around 70 days post burst where we see emission from the host galaxy. (Siegel et al. 2018 ). X-Shooter VLT observations placed the GRB at a redshift of 0.654 (Vreeswijk et al. 2018) . H.E.S.S identified a 5σ source consistent with the GRB's position 10 hours after the initial detection report (Abdalla et al. 2019) .
The Swift-BAT detection of GRB 180720B triggered observations with AMI-LA (Staley et al. 2013; Anderson et al. 2018 ). In total, 5 logarithmically spaced observations were made. The observations were reduced using the same Table 4 . Peak fluxes and 3σ upper limits of 15.5 GHz observations for GRB 180720B. Observations were made with AMI-LA as part of the ALARRM (Staley et al. 2013; Anderson et al. 2018) . Here, we give the time since burst (T 0 ), the peak flux for each epoch with a detection along with uncertainties (including statistical and 5% calibration error) and duration. On occasions where the source was not detected, we provide a 3σ upper limit with the prefix ' < .
T-T 0 (days) Flux (µJy/beam) Duration (hrs) Table 4 . Our results are plotted in a lower panel of Figure 5 .
Results and Interpretation
We characterise the emission using a steep power law decay which is seen up until 6 days at which point only 3σ upper limits, around 200 µJy/beam, are reported. Using a power law fit, the decay follows F ∝ t −1.2±0.1 . Such a fit is consistent with optically thin emission (ν M ≤ 15.5 GHz ≤ ν C ) from the FS for both a ISM and stellar wind profile. However, the light curve is also steep enough to originate from emission above the cooling break (15.5 GHz ≤ ν C ).
To resolve the degeneracy of which spectral branch of the FS the AMI-LA emission comes from, we compared the AMI-LA data to the published XRT data from Fraija et al. (2019a) and the optical data from Fraija et al. (2019b) . The XRT light curve for this event shows a power law decay between days 0.02 and ∼3 of F XRT ∝ t −1.26±0.06 , which they also attribute to optically thin synchrotron emission. A break is seen at 3 days after which the light curve decays at a steeper rate, due to the cooling break passing through the XRT band. The optical data, up until day 12, are ascribed to optically thin synchrotron emission from a forward shock component (F opt ∝ t −1.22±0.2 ) in a homogeneous medium. If these are correct, the radio emission is also likely due to the optically thin emission from the FS given the very similar temporal slope.
COMPARISON WITH OTHER GRBS
There are now three GRBs that have had VHE emission detected by Cherenkov arrays. Here, we compare the radio data for the three GRBs in two ways: examining the measured flux values at different bands and comparing the spectral luminosities at around 16 GHz to a sensitivity-limited selection of the GRB population. MAGIC Collaboration et al. 2019b ). The lower panel shows the AMI-LA H.E.S.S. GRB 190829A and H.E.S.S. GRB 180720B light curves, and Australia Telescope Compact Array 17 GHz data for MAGIC GRB 190114C. We note that the GRB 190114C fluxes have not been host galaxy-corrected Tremou et al. 2019) .
Radio light curves of the VHE GRBs
The low frequency light curve for GRB 190114C from MAGIC Collaboration et al. (2019a) , in the upper panel of Figure 5 , shows a rise and decay over four epochs with a peak at about ten days. The light curve is qualitatively similar to the GRB 190829A low frequency light curve, both from the FS, however unlike for GRB 190829A, GRB 190114C is shown to have a steeper rise and has an optically thick spectrum too. The higher frequency light curve for GRB 190114C can be described by a broken power law with a break also at 10 days. The slow decay, from early times, which is also seen in the optical and near infra-red, is also attributed to a FS component ). Only GRB 190829A shows two separate shocks, the afterglows from GRB 190114C and 180720B are modelled in terms of the FS only. However, this may be due to limited light curve sampling of the latter two GRBs compared to the GRB 190829A radio afterglow, which makes it difficult to model their radio radio with two components.
VHE GRBs: comparison with a flux-limited sample
We compare the spectral radio luminosities of the three GRBs with each other and a sensitivity limited sample of radio detected GRB population using the AMI-LA GRB catalogue (Anderson et al. 2018; Bright et al. 2019) . The spectral luminosities are calculated using L = 4πF ν D 2 L (z+1) α−β−1 where F ν is the measured flux, D L is the luminosity distance, α and β are the temporal and spectral indices, set to 0 and 1 3 , respectively, according to Chandra & Frail (2012) . We assume a flat ΛCDM Universe with H 0 = 68km Mpc -1 s -1 and Ω M = 0.3. Figure 6 shows a direct comparison between the VHE GRBs and the AMI-LA GRB catalogue.
The radio spectral luminosity of GRB 190829A is two orders of magnitude lower than the two other VHE GRBs, in addition to having the lowest luminosity in the entire sample. Taken alone it could be suggested that VHE GRBs are from a low-radio-luminosity sub-sample. However, GRB 190829A is only marginally fainter than GRB 130702A, which has no VHE emission detected above a few GeV (Cheung et al. 2013 ). In addition, the luminosities for GRB 190114C sits firmly within the bulk of the GRB sample with GRB 180720B bordering the low end of the group but still two orders of magnitude brighter than GRB 190829A. When considering all three VHE-GRBs there appears to be no difference in the radio luminosities between the VHE and non-VHE GRBs. Despite the range of luminosities of the VHE GRBs in Figure 6 , none stand out with respect to this sensitivity limited sample of radio detected GRBs.
A comparison can also be made using the isotropic energy (E ISO ) of the three events and that of the rest of the population. Konus Wind (Aptekar et al. 1995) observations show GRBs 190114C, 190829A, and 180720B have E ISO = 3 × 10 53 erg, 2 × 10 50 erg, and 6 × 10 53 erg, respectively (Frederiks et al. 2019a,b; Siegel et al. 2018) . The E ISO for GRB 190829A is three orders of magnitude fainter than the other two VHE GRBs making GRB 190829A only detectable because it was very nearby, as shown by figure 1 of Perley et al. (2014) . GRBs with lower isotropic energies have been detected, such as GRB 980425, 060218, 100316D, which all have E ISO in the range of 10 48−49 erg but all are at redshifts lower than ∼0.1 (z = 0.0085, 0.033, 0.059, respectively) like that of GRB 190829A (Perley et al. 2014 and references therein) .
We have shown that these VHE GRBs with radio detections are similar to other GRBs with observed radio afterglows, and as a result one might expect more VHE counterparts to have been detected. Above z = 1, detections of GRBs by Cherenkov facilities are far less likely, due to the Universe's high opacity to VHE gamma-rays (H. E. S. S. Collaboration et al. 2017) . However, there are many GRBs, with z<1, that have been detected without VHE counterparts, such as GRB 100621A (H. E. S. S. Collaboration et al. 2014) . It is possible that the range of luminosities of GRBs at VHE energies are such that H.E.S.S. observations are sensitivity limited and so many VHE counterparts are undetectable with the current instrumentation.
CONCLUSIONS
We have presented nearly 200 days of radio and X-ray observations of H.E.S.S. GRB 190829A. MeerKAT 1.3 GHz and Swift-XRT light curves appear to be dominated by forward shock emission while the AMI-LA data at 15.5 GHz appear instead to be dominated by a reverse shock up to at least 50 days. We show that neither shock component significantly contributes to the flux at the other radio frequency. In addition to emission from the GRB we also see the host galaxy in both radio radio bands, at 1.3 GHz we see the galaxy spatially resolved from the GRB position. Applying a standard fireball model to the data, it can be concluded that the circumburst medium is homogeneous.
We have also presented previously unpublished AMI-LA observations of GRB 180720B, the first GRB with a VHE detection. Comparison between these two H.E.S.S GRBs, GRB 190829A and GRB 180720B, MAGIC GRB 190114C, and a sample of GRBs without detected VHE emission show no significant differences. This is consistent with the VHE GRBs being drawn from the same parent population as the other radio-detected long GRBs. 
